Interactions of platelets with Synthocytes, a novel platelet substitute.
A platelet substitute, Synthocytes, is being developed for the prevention and treatment of thrombocytopenia. Synthocytes are composed of fibrinogen adsorbed on heat stabilised albumin microcapsules of defined size. The purpose of this study was to perform experiments in vitro to investigate the capacity of Synthocytes to interact with platelets, one of the means through which Synthocytes may contribute to haemostatic plug formation in vivo. Synthocytes were found to interact with platelets as shown by platelet aggregation assays and measurements of [(14)C]5HT release from platelets in whole blood and platelet-rich plasma. Platelet-Synthocytes co-aggregate formation was demonstrated directly using flow cytometry and the presence of activated platelets in these co-aggregates was demonstrated using an antibody to P-selectin. Synthocytes enhanced platelet responsiveness to conventional aggregating agents such as ADP. Indeed, antagonists of the action of ADP on platelets inhibited the direct effects of Synthocytes on platelets in whole blood, as did a GPIIb/IIIa antagonist. Enhancement of annexin V binding was also observed, indicative of increased pro-coagulant activity. Experiments performed with control microcapsules (lacking fibrinogen) confirmed the importance of fibrinogen in the interactions that occurred. The results suggest that fibrinogen on the surface of Synthocytes can interact with GPIIb/IIIa on platelets to induce platelet activation, secretory activity and aggregation, and that ADP contributes to this process. This initial interaction renders platelets more susceptible to the stimulatory effects of other platelet-activating agents. It is considered likely that in the clinical setting of thrombocytopenia any interaction between Synthocytes and residual platelets that are present may contribute to primary haemostasis.